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The title chalcone derivative, C 13 H 8 ClFOS, crystallized as an inversion twin with two independent molecules in the asymmetric unit. The thiophene rings in both molecules are disordered over two sites: the ratios of occupancies for the major and minor components in the two molecules are 0.820 (2):0.180 (2) and 0.853 (2):0.147 (2) . The dihedral angles between the major and minor components of the thiophene and benzene rings are 1. 13 (18) and 2.2 (6) , respectively, in one molecule, with corresponding values 6.09 (17) and 1.3 (6) in the other. Weak intramolecular C-HÁ Á ÁO and C-HÁ Á ÁF interactions involving the prop-2-en-1-one group generate an S(5)S(5) ring motif, whereas a weak intramolecular C-HÁ Á ÁCl contact generates an S(6) ring motif. In the crystal structure, molecules of both the major and minor components are linked into infinite one-dimensional chains along the b axis. The crystal structure is stabilized by weak C-HÁ Á ÁO, C-HÁ Á ÁF, C-HÁ Á ÁCl and C-HÁ Á Á interactions.
Related literature
For details of hydrogen-bond motifs, see: Bernstein et al. (1995) . For bond-length data, see: Allen et al. (1987) . For related structures, see, for example: Fun et al. (2008) ; Patil et al. (2007b,c) . For background to the applications of substituted chalcones, see, for example: Agrinskaya et al. (1999) ; Chopra et al. (2007) . Patil et al. (2007a) Symmetry codes: (i) x þ 1 2 ; y þ 1 2 ; z; (ii) x À 1 2 ; y À 1 2 ; z; (iii) x; Ày; z þ 1 2 ; (iv) x; Ày þ 1; z À 1 2 ; (v) x; Ày þ 1; z þ 1 2 . Cg1, Cg2, Cg3, Cg4, Cg5 and Cg6 are the centroids of the S1A/C10A-C13A, S1B/C10B-C13B, S1X/C10A/C10X-C13X, S1Y/C10B/C11Y-C13Y, C1A-C6A and C1B-C6B rings, respectively.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: APEX2; data reduction: SAINT (Bruker, 2005) ; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) . (Chopra et al., 2007) . Some chalcone derivatives have been found to have nonlinear optical properties (Agrinskaya et al., 1999) . As part of our research on the synthesis and characterization of chalcone derivatives (Patil et al., 2007a, b, c) , we report here the structure of the title compound.
In the asymmetric unit of the title compound ( Fig. 1 ), there are two independent molecules A and B. The enone fragment, thiophene and benzene rings are individually essentially co-planar. The thiophene rings in both molecules are disordered over two sites which correspond to a rotation of approximately 180° about the single C-C bond (C9-C10). The approximate ratios of occupancies for the major and minor components are 0.820 (2):0.180 (2) in A and 0.853 (2):0.147 (2) in B. The dihedral angles between the major and and minor components of thiophene and the benzene rings are 1.13 (18)° [S1A/C10A-C13A with C1A-C6A] and 2.2 (6)° [S1X/C10A/C11X-C13X with C1A-C6A] in A and 6.09 (17)° [S1B/C10B-C13B with C1B-C6B] and 1.3 (6)° [S1Y/C10B/C11Y-C13Y with C1B-C6B] in B. Weak intramolecular C-H···O and C-H···F interactions involving the prop-2-en-1-one moiety generate an S(5)S(5) ring motif whereas a weak intramolecular C-H···Cl interaction generates an S(6) ring motif (Bernstein et al., 1995) (Fig. 1 and Table 1 ). Bond lengths and angles in molecules A and B are slightly different but all are in normal ranges (Allen et al., 1987) and comparable to those in a related structure (Fun et al., 2008) .
Since the thiophene rings in both molecules are disordered over two sites, there will be four discrete modes of packing in the structure involving the major and minor components. In Fig. 2 only the molecules of the two major components are shown and they are linked into chains along the b axis. The crystal is stabilized by weak C-H···O, C-H···F and C-H···Cl interactions ( Table 1) and further stabilized by C-H···π interactions (Table 1) ; Cg 1 , Cg 2 , Cg 3 , Cg 4 , Cg 5 and Cg 6 are the centroids of the S1A/C10A-C13A, S1B/C10B-C13B, S1X/C10A/C11X-C13X, S1Y/C10B/C11Y-C13Y, C1A-C6A and C1B-C6B rings, respectively.
Experimental
The title compound was synthesized by the condensation of 2-chloro-6-fluorobenzaldehyde (0.01 mol, 1.58 g) with 2-acetylthiophene (0.01 mol, 1.07 ml) in methanol (60 ml) in the presence of a catalytic amount of sodium hydroxide solution (5 ml, 30%). After stirring (6 h), the contents of the flask were poured into ice-cold water (500 ml) and left to stand for 5 h.
The resulting crude solid was filtered and dried. Colorless single crystals of the title compound suitable for x-ray structure determination were grown by slow evaporation of an acetone solution at room temperature.
Refinement
All H atoms were placed in calculated positions with d(C-H) = 0.93 Å, U iso =1.2U eq (C) for CH and aromatic. The highest residual electron density peak is located at 0.36 Å from F1B and the deepest hole is located at 0.56 Å from Cl1B. Similarity and rigid-bond restraints were applied to the disordered atoms in the thiophene rings. Even though the structure contains supplementary materials sup-2 heavy atoms, the absolute structure cannot be acertained from the Flack parameter because of the racemic twinning of the crystal with BASF = 0.43 (7). (12) 0.0012 (9) 0.0108 (10) −0.0025 (9) C7B 0.0229 (11) 0.0195 (11) 0.0210 (12) 0.0001 (10) 0.0096 (10) 0.0004 (9) C8B 0.0256 (13) 0.0210 (12) 0.0220 (12) −0.0015 (10) 0.0059 (10) −0.0003 (10) C9B 0.0278 (13) 0.0172 (11) 0.0253 (13) −0.0019 (10) 0.0108 (11) −0.0005 (10) C10B 0.0208 (11) 0.0191 (11) 0.0187 (11) 0.0013 (10) 0.0061 (9) −0.0008 (9) S1B 0.0200 (4) 0.0232 ( (5) C10B-C13B 1.363 (5) C10A-S1X 1.631 (6) C10B-S1Y 1.671 (6) C10A-S1A 1.688 (3) C10B-S1B 1.704 (3) S1A-C13A 1.712 (4) S1B-C11B 1.700 (4) 
